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[^AFS^Sl 10 W 429,000 B 

imm 460,000 si 



24-3 



1020030019388 %^ ^p^f: 2003/6/17 

't>2l-#s.-¥-Ei «o^^<^l ^<H>^i. ^71 LiCi -g-§-'g;^lSA-i LiCl-Li20 

^ ^'^•^l n^-si^, Li ol-g-tF A>^# ^^SS] ^ Li 

S. 1 

L i C 1 -L i 2 0 -§-§-<S 
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L i C 1 - L i 2 O -§--§-*§ <^l-§-*H ^s^^ n<^^S.^B\ ^'^s. ;H12i^> 

{Method for electrolytic reduction of oxide spent fuel in LiCl-Li20, cathode 
electrode assembly for applying the method, and device having the cathode electrode} 

i 2^ 2. IS] A-Ae|-^Sl ^cflA-l ^ £^olc|-. 

£ 4^ £ 3^1 B-BBl-^Sl ^oflA-l ^ S^olcf. 

S. 5^ ^ tt).s. ^^:^^loll -2.5920 V ^^^-^ 

10: 20: -2]^^ 

30: cf^Aj p>zivilAlo> 40: 'il:^^ ^'^S 

50: Ji^l^^ 60: ^^nm 
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100: ^-^^^ 200: -tV^^^ 

300: 7l^^q- 400: ^SJ^ 

500: aV-S-S 600: <^^oli4 

700: 800: wll#^ 



<14> ^ ^x^^ LiCl 711* ^^fl^^^i ^wltl- ^7l^^^ ^l-§-^H 

Lici-Li20 -g-g-'g;^!-!- ci-§-«v<^ ^<^s.s.^lE,] ^c^s. ^]2^^}^ ^^^^^ ^ 
<i5> ^7]s^n^ -Lv^i-^^, ^ ^n^^ 

^S.^B\ ^€^l7l^ ^^lol4. 

<16> <y-^ ^^<a^4i(Argonne National Laboratory)^ -^"71 ^7l^«l-^ ^ 
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^^1^^ o.^^^ Ai-s}.°. Al-g-^tqo^^* JL^ ^2|-Bl#(LiCl) 
<^^]6\]A^ ^<^S. ^^-2.5- ^€:*>JI. ^>-E]ul-olH. -^^1- ^1: S]^5:><^ IFR ^<^S.^7] 

^>-§-^^<a^» n'^s. ^^^s. ^^^^ 7]^6\] tfltb -a^^"?! ^^tb 

^-§-^£ ^ ^^^^ ^^^Hl^i LiCl-Li -§-8-^7lll- ol-g-^>^ ^o] ifl 

^, LiCl-Li -g-§-'g^l# <^l-g-^ ^-f , Li ^^31)- A>s|-^ tqo^sL7> ^V-i-^H ^"^S 
^^o] A^A^^jij. cilrc^l Li207> ^J^^sl^c-i], U2O7} LiCl -g-sfls)^ 

^^^^S 9in ^^^^^ *j=^l-52]- D]l:Ol LigO^ ^*fl^-^^^ <^1^^H Li ^^-i: 5)^ 

ne-iu]-, ojsi- ^o] LiCl-Li ^l-g-^H ^<il^S.^Ei ^<a^ 

^^11. -ar^-i- ^^SSI ^^^^ Li20^ ^£7> #7]-^ ^-f , -f 

ri^ifo^ ^^-g-^S ^^1- ^^'^Sl-l-^^ A^^^^^ -^til:^r>^ ^^l^ol 

42^-^-1, "S-^-Br Li20Sl -^£1- 3.2 wt% o]^}o] Hl:-g-s:?i<^l5E 1-^ 

*>Jl. -tVsl-^ ^^^^1 ^^^^ Aj^o] 80 A];^ oj^o^ ^Altlrol 

1-^. Li ^J-tb -a-Sj-^^* 2|7l t^l^ofl «>^7l £^ o>qsl- tiV-g-71 
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<2i> Li ^-§-"§711^1 cflt!: -§-Sfl:£ ^ ^£.7> q-iES. ^ci> LiCl-Li -§--§-<§ 

-§-<^l*W ^cV. 4H^■^i, /5ll2000-292593'^l^i2l- ^o] «]■-§- ^of] LiCl 

<22> tV^/^^^^l ^A^^i^o^lA^ ^^^^ -§^^31. Li -S-Alofl ^^3:^71 

^tb «^'?><^1 ^ssjji zisf «J-ovo.s.Ai -a^^^ ;*fl2000-131489:£7> 
^ Li 5|^^-S-# 7fl'i^ ^^<^] ^^i}^. ^^^^^E-^is}. Li 21^ 



^S.^ LiCl-Li20 -§-g-<S^l# <^l-g-«H -a-^l- ^^S^ -^^^^ ^ Li 51^^^ 
<25> ^ ^vt^o] ^1-71 aj-,^ o. ^ ^^^^ ^ €^^^1: ^w] 
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<26> ^^^^}7] ^n^^, ^ ^^^^ uci -g-§-^;^i» ^^^s^i ^m]^ ^7] 

^^-71 LiCl -§--§- 5. LiCl-Li20 -g-§-<g7ll* <^]'%-^^ ^^SS.^Ei ^<^s. ^ 

<27> ^ ^x^^ a^>, AV^^ ^c^S ^OJH.; .^7] ^og^^q. o^^Sjol o;^^ >^ 

S«E^ ^o^fi ;^12:^>71 ^t!" 

<28> ^ ^t^^ >^V7] ^71 WM^S. *H "^^TlSlSl 

71 ^tt ^S^^; ^-^g^ LiCl-LigO -§--6-^, ^ ^7] >iV^ 

7]$^^, ^ LiCl-Li20 SZ^ ^-§-^1- i^^H o]^^^, ^ 

21-1- ^«?^S^^E-1 ^o^S ^l^*>7l ^tl- ^^^^11- ^l^tFcf. 

<29> o]t}, £1^^ %V2,^ ^ ^x^o] u>^3^t!- -€a1<^11- ^4^1 ^'^ti-^. 

<30> 1) ^ HVt^ o. LiCl-Li20 -§--§-«§ 7fl» ^til^l- ^7l^^^ ^^^^11- 
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*>7l ^-^^ 1^ ^ ^t^ofl tc|.s. LiCl-Li20 ;^]* <^l-g-*M -a-^^ ^ 

^1?1M#<^1 S^tll >«fl2:^ ^ ^nf. 



<32> [Ol-g-Al 1] 

<rajIL£LSftlCE=130>yLi2O-»2yLi+|-O, , , , 

2 ' (^^1 1); 



<33> <PS7rL£Uftia-130>U,O,+ 2yLi-»xU + yLijO 2)' 



^^7l aV^^bi ^ o^^o], LiCl-LizO -g-§-<g;^l^ ^ €^*H>^i, 

wl-^^i^Ml^ 600 ^:^] 700??, Bf^^i^j-T]]^ 650^5^ ^ -2.592 V^l^o^ ;^ 

'a-^H-^^. Li207> ^Sfla}-^# -i-^ Li^^4 -a-^ 7l^l7> 1). ^7] ^7^] 

l<^l^i ^5^^^ Li ^^o] o.^^ ^V^^ozf ^>-§-3rH Li207> >S^^5lJL. -^Alcfl ^ 

^5^^ 5^711 ^rn^^l 2). 

<^1^2]- ^o], LiCl-LigO -§-§-«S;^ll- ol-g-*>7ll £1^, AVSI.^ ^^^^^E^ ^<gS ^ 

"S* SiTll slD^, oi^q. ^A]ofl Li207> 7flA5A^£]oi LiCl -g-§-<S;^lS. ;cll^#sl7ll 
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<36> t}7] tiV-g-Al 2^ ^ ^^o\] 4^ LiCl-Li20 -§"§-'^7^11- o]^t}<^ J^^^ AVsJ-l- ^ 



<37> [tiV-§-X| 21 

<P5niEiSR/<CE=130>yLijO-*2yU* + )<)'■ (C^-;^] l); 

<38> <PSmEtSP/!CE=130>U,O,+ zie +2Li*-»Li,U,O, (^Tfl 2)", ^ 

<39> <P57TZ£Z-S/>ylC£'=130>Li^U,Oy + (2y-z)e" + (2y-z)Li*->xU + 2yLi"'+yO*' (^TJl 3) 



<40> ^1-71 «]-g-^ 2oflA-1 ^ ^ ^^<^1, LiCl-Li20 -g-g-'S^l^ ^ ^•a-^Hl^H, 

H>^^s>7ll^ 600 ^fl;^l 700°C, IL^ Vi}^^t}7]]^ 650??^ ^£ ^ -2.592 V^l^V^ ^IJ" 
^V^l^i, Li207> ^^w>^^ 'U^^ Li ^^ol^o] A^^^s^jKrl-^] 1)^ Li 

-T-el-H- ^^1-^ lithium uranate)7V ^S^^s) 2). 

el# -felKilolE^ sfojoj Li ^4io]^ol ^7fl^]-^ ^?l<^lAi ^«fl£lc>1, 



<4i> 2) ^ ^^'^^ ^VsJ-l- ^<^^ ^S^-^; ^7) ^^g-^sq- ^^Slol 9X^ sq:^^; ^7] 
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£ ^ ^^ol, ^ ^v^o\] oj-^ «:^:5l^(100)^, ^^2] >^V^^oil 

^'^S. ^<a^(10)7> o;tj7, >^7l ^c^s ^<a^(10)^ ^^^(20)4 

^7] ^^g-^(10)S.-^El ^o^^ AfSj-l- «!]<g^(40)^ Pl-ZLl-ilAlo} :iE-1vfl(30)<^l ^ 

H>^^^>7fl^ 2.8 ~ 2.9 g/cm32] 'gss -H-^lS]^ ^o] ti>^2j^]-c|., 
Bl(30)tfloll ^ o;t£s. ^3^17]^^ ^^^^ ^^M. 

ZLtilAlo> ^El(30)-1- Li ^ >a-4iOl^ol ;^>^^7ll ^ -B-t-€ ^ 

l^El-Ai, AVsl-l- ^C^JLB) 2)^ --^ ^$32). ^Ajofl, >3A^^ LizO Li 9-^Ol^Ol ^ 
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^tb, ^7] ^^^(20) ^ €tK30) :a^l^^(50)ol 
^cf. ^V7l Jl^l^^(50)^ ^7] ^EK30) i4]^<Hl ^^5)^ ^^-^ ^^^(40) #3!)- 

^^7] Jl^l^^(50)^ l-efl'^m ^w(60)7> ^^^s\o] ojc^. .^^^ <^ 

^7fl^2:(55)S ol^o^^ ^i-H. ol^o^ ^«.o. --si^l-ji o;[i:l.. 



^^^^ 4^7flSl ^VS]-^-^; >a-7l ^<^^^ ^^yj^c^, ^71 ^ 

^0^1:^:=. 7|)o^ A]-5|.^^o^ ^^^^]^<^] ^^^^ 7l$:5i^; ^«ll^#^^ ^^^> 
7] >^7l ^og«.^«.^ ^oj^ LiCl-Li20 -§--§- «g . ^ >S-7l ^^^d^, 

7]^^^, ^ LiCl-Li20 -8-8-^* ^^^JL ^V-g-^^ i^sH '^l^^^. <:> 

^# ^^^^.-f-E-l ^<^^ ^12:3^1-71 ^t!- ^A<=>]^. 
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(100)^1 ^^^Slo] c^ji^ ^^y] §^^^(100)^ f^^-^^ ^o\] ^^7flS] 

-^■^^^(200)01 %^mo] ojj,^ >^7] -^1:^^^(200) 3)- ^<U^ >^l-oil 71^:^^(300) 
^^7] ^^^^(100)^ ^2^S. ^^^S\v^. l-^l-o] 7>^*><^ 

^^S. ^ ^^Sl ^^7> 7>^s:>C}-. ^^l^^S^ tiV 

-i-o] ^^^^(100)^ 7]:^]^ s^^o^s. LiCl-Li20 -8-§-<§ -g-o]^!- 

Til -S-el^ 4^ ^Jl, vl]-^7> 7l^lS ^^71(^1-^ ^ ^ 

^ ^S. < 10 ppm)<^l>^-1 ^zl-^H ^-^S ^Vsl-tiV-g-^ «c}-^ls:>ji -§--§-<§ 

^o] ^^^^^ ^ 9X^. 

^ Fe304, SnO ^ NiO^I- >tl:^# ^hI-^^] t3>^2^e>cf. >^7l ^V^^^(200)^ 4^ 
^^7] 71^^^(300)^ ^^o] ti>^3i^>i4, o]o\] tb^s)^ *^H:ii, ^ ^ 

-^1-71 71^^^(300)^ £ ^o] >^7l 4=^7)1^ ^^^^(200) ^ oli^ ¥ 7llSl ^^j- 
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<56> -^1-71 ^^^^1^ ^^<^]^ ^l«fl^l-^^ ^'U^}7] ^'^^(400)71- ^^^S\o] 

JI. ^7] ^"U^ims.^^ LiCl ^ Li207> ^<as]c>l LiCl-Li20 -§-§-<S^l7> 

<57> ^7] 7l§^^, ^ LiCl-Li20 -§-§-*g^ ^-§-2:(500)<^l 

4^-§-5]^c-l), ^7] ti]-^2:(500)^ ^q-^ ^V-§-s(530) ^ ifl^ «]:^^(560)^ 0]^^ ^2:5. 
o]^<>\^ ^ $Z-^°1, -S^l^ ^ m-f- «>-§-S(530, 560) Aj-ojoil ^^nju). £7>q(600)7> ^ 
7>^ ^^1^ ^ $X^, olu}), ^^nm IE.7H(600)^ i^-^Sl 7><i^S:^E^ ^'^S]^ ^ 
7]^ ir^ol^l- 71^^ 

<58> H]^^^ 7]^|o^ ^ y,^^^ o^^ll^^ ^^^(7QQ) ^ tifl#^(800)ol 

^ 9X^^^], ^7l ^^^(700) ^ wfl#^(800)^ "Slr-g-SCSOO) ifl^^ ^^7] 



<60> ^7] oV-S-SCSOO) 71^1 ^^7]S. 2i^^^}Jl, ^7] ^<aY(400) 

* -f-^ll LiCl» ^, ^-§-3:(500)# 300r ^ 650^31 7>^^>ji ^7] 

^(700) ^ tifl#^(800)^ ^«fl o>5^7>>ifil ^^^l-ji Hll#^o.^>«) LiCl<^l ^ 
^4 ^l7ltbi=f. 
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LiCl^ ^^^(6131C)^ JlB^^H ^-§-2:(500) 600 ^fl^l 700t:, wj-^-sj^l-Tll 

^ 6501CS LiCl# cf^, LizO. «>^-s]*Ml^ 3wt%^ 

^*><^ LiCl-Li20 -§-§-^^ ^]2i^^-. 

-2.5920 V ol^o^^ ^'a-* <?l7>3:>iS, ^^tl- ^-g-^ 1^ °11?1M#<H1 a> 
-§-0] ^sSsjol, :^^^^(100)<^lA-1fe Li20S] ^tllal:^o.s Li ^^o] >^5>^^S)jl. a^^^^ 

^^^^ S^oilA^ Hll#^cl-. 

^ Li207> LiCl -g-§-*g;^lS. ^ll^^(closed recycle)£)^ ne^^-S. 

^V-§-^ 1«H1 Li20 -a-^^^^ «<}-^l*>7l ^«fl ^ 0.5 wt% 
-R-^1^<H<^> ^}JL, ^<^S. ^^^^ 99.9 % o]^-^ M-E^-^a^. 



#^11, -2.5920 V o]^o^ ^oj-^ ^7H>ig, ^#t!- ^>-§-^ 2^ ^17SM^<H1 tiV 
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-i-oll S^sfl ^^o_s. ^^^cf. 'a-5l-^^(200)<^lAl^ ^V7l :5i«flaV-§-«^lA-l a^^a^^ 

£ 5fe :^^:g-^loil -2.5920 V ^l^V^I ^^^-^ ^-f^ 

(lithium uranate)^ ^J^^^TflollA-l^ ^^6\] til^l^>o^ u^Q ^^7} ^^-s}^ 

* q-Bfvflji ^t^, El# -?-^vilolB(lithium uranate)^ €«ll<^l^i^ U2P^ 7]s] 
^s^-ai^l 'a^^H, n'^S. ^^^^ 99.0% o]^^ M-Bl-^flcf. 

:i ^, ^-§- ^^^^l<Hl^i. ^7] ^^^^(100)# LiCl-LigO -g-§-^;Nl^-^S^Ei 
^e1*>al, -^#^^3^ ^^:^]^7] ^eflA^ ^7] ^^o\]M 

^^■3^1 ^. 1300 1: Si ^^oflA-^ -g-g- ^ v^z^-jif;^^ P]^ ^ 



^1-71 -^^^oi] 2lt!: ^ ^^ofl Li ol-g-^> A}.^^ ^<^^S] 

^ Li sl^^^^o] ^^5\o] ^^ol cj^sj-slJi, ^Vsj-^^o] ^ Li ^#2] ol-§-Hl)^lS 

^1 ^ iil^^ €^^^0] o^ji, :&^^^o^ ^-^J-o] 7>^^]-c^ ^s[^ ^<^^ ^^o| 

^^^'a ^ ^^^^^ :S]^3|-<aoi -g-oj^i-cf. 
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[^^«c)- 11 

LiCl -§--§-<§ LiCl-Li20 oj-g-B-fo^ -Jilrsl-^ ^o^sLS-^b) 

I^^^J- 2] 

"J-'^-^ 600 ifl^l 700??^ ^S'^^, ^ -2.592 Voj^Vo^ ^«y-*H^i ^^^^ 

3] 

600 T^^l 700??S] ^JE"^^. ^ -2.592 vol ^<a-^H^i 

4] 

^^M: ^<^S. 
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5] 
61 
7] 

^7] ^^^^^ o.^ ^^c^ -^^T^s^s] ^ofl ^^^^ 4^7flfil AfSj-^^; 

^■^^ ^^tJ-^l^ofl ^^^^ 
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^7] -og«^«.e^ ^oj^ LiCl-LigO -§-§-<§; ^ 

^oM ^V^^^, 7)^^^, ^ LiCl-Li20 4^-g-*>Jl ov-g-^ 
8] 

9] 

^1 7*J-oll 9X^^^^, -ar^^q-^ Fe304. SnO ^ NiO-^S o]^c^;5l ^oflA-^ o^i^, 
I^-?-^ 101 

^V7l xJ^^ nV^^ ^ yvo.^ ^^olofl "k^^i^lM- i7H7l- ^ 
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I£ 11 
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20. 
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60 
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40 
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